Introduction
Since the 1980s, a number of cross-sectional and longitudinal studies have examined the characteristics and natural history of asbestos-induced diffuse pleural thickening (DPT) [1] [2] [3] [4] [5] . It is increasingly clear that these differ significantly from those of pleural plaques. One of the main limitations of earlier studies is that the definitions used for DPT have been variable, with a significant proportion of studies having included pleural plaques amongst the cases mainly due to difficulty in differentiating between plaques and DPT radiologically.
The revised 2000 International Labour Office (ILO) Classification of Radiographs of Pneumoconioses provides a clearer system for differentiating between pleural plaques and DPT, where the latter is recorded only in continuity with an obliterated costophrenic angle [6] .
At our institution, patients are frequently referred for medical evaluation in the course of litigation for asbestosinduced lung disease. They represent a well-characterized population to describe the natural history of DPT. The objectives of this study were thus to determine from our cohort the latency of asbestos-induced DPT, its presenting features and its clinical course once established.
Methods
We undertook a review of patients engaged in litigation who were referred for assessment of asbestos-related DPT at our institution over a 15-year period from 1992 to 2007.
Only males with a history of occupational exposure to asbestos were included. DPT was considered to be present if there was obliteration of the costophrenic angle in continuity with ≥3 mm pleural thickening, in accordance with the ILO (2000) Classification [7] on a postero-anterior chest radiograph. Those with a likely alternative explanation for the DPT including tuberculosis (TB), trauma or suspected malignant mesothelioma were excluded. Additional medical records and radiographs were reviewed for data on timing of occupational exposures to asbestos, symptomatology, co-morbidities, details of previous asbestos-related pleural diseases and disease progression. The latency between first exposure to asbestos and the onset of pleural disease as confirmed radiologically was calculated.
Results
A total of 75 subjects were studied. Table 1 summarizes their demographic details. The median period of followup was 3 years (range 0.5-30 years).
There was good evidence relating to the time of onset of DPT in 44 subjects. Their median latency from first asbestos exposure was 34 years (range 11-67) ( Figure 1 ). In 19%, DPT was an incidental finding on a chest radiograph. Seventy-two per cent reported exertional breathlessness at the time of diagnosis, although in about half of them the breathlessness could also be attributed to other cardiorespiratory illnesses. Twenty-seven per cent presented with non-anginal chest pain, and 11% had flu-like symptoms.
Seventy-three per cent had unilateral disease at presentation and 24% of these were observed to develop contralateral disease after a median of 2 years (range 1 month to 13 years). Unilateral pleural disease was commonest on the right (32/42 cases). Twenty patients had a computed tomography (CT) of the thorax and reports were available for 18. In all 18, DPT was confirmed on CT.
In 40%, DPT was preceded by the development of pleural effusions. The median latency for development of pleural effusions was 38 (range 11-55) years. Eighty per cent of pleural effusions were unilateral (20 right sided). The effusions were seen to resolve after a median of 7 (range 1-24) months, leaving diffuse pleural fibrosis. They recurred within 3 months in four subjects and persisted for over 3 years in a further three.
Once established, the DPT remained stable in 68 (91%) cases on the ipsilateral side. In three, its depth increased by up to 3 mm over 4 years. No information was available in the remaining four cases.
Discussion
Our study found breathlessness, chest pain and flu-like symptoms to be the commonest presenting features of DPT in asbestos-exposed individuals. This is in agreement with the study by Yates [7] . DPT can, however, clearly develop asymptomatically. 
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The latency for development of DPT is variable but our study highlights a long latency in a substantial proportion of patients, with the disease developing >40 years after onset of exposures in about 40% of cases. There is a suggestion that there is a relationship between the extent of asbestos exposure and the speed with which pleural disease develops [3] and our finding of late-onset disease might reflect the falling levels of asbestos exposure in the second half of the 20th century.
We noted a striking right-sided predominance of pleural disease, both effusions and DPT, even amongst subjects with no documented preceding pleural effusion. The reason for this is uncertain and previous studies have reported only non-significant left-sided predominance of asbestos-induced pleural effusions [5, 8] . A slight right-sided predominance of malignant mesothelioma has been reported, possibly related to the greater volume of the right lung and preferential asbestos deposition [9] .
Although at presentation most patients had unilateral disease, many developed contralateral disease so that after follow-up the prevalence of unilateral and bilateral disease became equal. Generally, progression to bilateral disease occurred early following initial presentation, but we did observe progression after up to 13 years. In almost all our cases, the disease remained stable in extent and thickness on the ipsilateral side.
The mechanism by which diffuse pleural fibrosis develops is unclear. As it is often observed to follow a pleural effusion, it is thought to be a consequence of asbestos-induced pleuritis leading to visceral and parietal pleural inflammation, adhesions and fibrosis [7] . Whether or not this occurs in every case is unknown.
Our study was retrospective in nature and has a number of limitations. Referral to our department depended on an established diagnosis of asbestos-induced DPT. Not all those with the disease would have engaged in litigation or been referred to our department. There is evidence that CT scanning has better diagnostic accuracy than chest radiographs in the evaluation of asbestos-induced pleural disease [10] . In the current group, only a quarter had undergone a CT scan. Nevertheless, we believe that our cohort is likely to have been representative of the disease as it now presents locally.
The findings of this study may help in providing further insight into the natural history of diffuse pleural fibrosis to guide the clinician in the management of this condition.
